Abstract: Based on the prefecture-level data of the 2000 and 2010 national censuses, the spatial evolution of China's semi-urbanization is analyzed in this study. The stages of urbanization are re-examined by considering semi-urbanization. Nine types of urban development are presented according to the relations between semi-urbanization and urbanization, and China's urbanization is divided into five stages, namely, high incoordination, incoordination, low coordination, coordination, and high coordination. Results show that China's semi-urbanization rate varies significantly from one area to another; its order in 2010 from the highest to the lowest value was as follows: east, middle, west, and northeast. Urbanization and semi-urbanization rates in inland cities increase much faster than those in coastal cities. In addition, semi-urbanization displays a spatial pattern similar to that of urbanization across China, with the sole exception of the northeastern region. Through a spatial autocorrelation analysis, the spatial concentration of semi-urbanization is determined to be increasing. High-value concentration areas are expanding in the coastal east, whereas low-value concentration areas are growing in the northeast. Lastly, the evolution of China's urbanization model suggests a weakening trend of coordination between urbanization and semi-urbanization over the studied decade. Semi-urbanization can be viewed as a special production of China's hukou system, which restricts the permanent settlement of migrants in cities. As such, China's semi-urbanization trend is expected to exhibit a reversed U-shaped pattern as urbanization and citizenization develop.
Introduction
China experienced unprecedentedly rapid urbanization from 2000 to 2010. During this pe-riod, the urbanization rate increased from 36.22% to 49.68%, with an impressive annual increase of 1.35%. However, "urbanization" in China means that millions of people move into cities without an urban hukou (Chan, 2014) . According to the fifth (2000) and sixth (2010) Chinese censuses, the rate from agricultural hukou to non-agricultural hukou for household populations increased by 4.41% over the same period; the gap between non-agricultural and urbanization rates increased to 9.05%. Although a large number of migrant workers are currently working and living in new cities, they do not enjoy basic social welfare services, such as education, healthcare, social insurance, and public services. The hukou system has a negative effect on internal migration, efficiency, social identity, and inequality (Liu, 2005; Yang, 2014; Afridi et al., 2015) . Thus, the issue of peasant workers' citizenization was proposed (Liu and Xu, 2007) and became an important issue in the New-type Urbanization Plan 2014-2020 promoted by the Chinese government (Chen et al., 2016) . People-oriented urbanization is the direction of the deepening reform in China (RGCP/DRC, 2006; Wang et al., 2015) . Semi-urbanization with Chinese characteristics may be a long-term phenomenon because most of the "urban" population is considered only "semi-urban."
Semi-urbanization is a transitional state between village and complete urbanization (Wang, 2006) . The theory of detachment mosaic by Polanyi (1957) indicates that each change in the social structure undergoes two stages: "detachment" and "mosaic." A series of economic or social problems will arise if either stage is not achieved (Polanyi, 1957) . Semi-urbanization as a transitional stage of social structural change has a research value. Semi-urbanization is a ubiquitous geographical phenomenon worldwide, and it was first mentioned in metropolitan band theory by Gottman (2007) . Thereafter, the theory was developed further by McGee (1991) . The phenomenon was defined as desakota based on urban fringe, extended metropolitan region, edge city, rural-urban integration, and desakota. Liu Shenghe et al. (2004) referred to the transitional area as a "peri-urbanization region," where mixed rural and urban land use occurs with the rapid change in social and economic structures. Afterward, the identification (Chen, 2012) , features (Liu and Zhang, 2008) , morphological evolution (Han and Cai, 2011) , and driving force mechanism Zhang et al., 2008) of peri-urbanization were further discussed.
Peri-urbanization is a phenomenon that refers to both geography and population. Wang (2006) first introduced the concept of semi-urban population, arguing that rural migrants play a significant role in cities. Nevertheless, they are not literally involved in the city systematically, socially, or psychologically. Rural migrants have been moving from one area to another for a long time because of a special hukou system in China. However, the hukou system is an ineffective means to restrain population flow (Zhu, 2007; Duan et al., 2008) . To maintain local labor, the system offers the hukou population considerable resources, such as education, healthcare, social security, and public services. As a result, the large status differences between hukou and migrant populations impeded China's urbanization (Zhao, 1999) . A wide range of objects are involved in semi-urbanization population studies, and opinions vary. Many scholars discussed peasant workers (Li, 2011) , migrant population (Ding et al., 2005; , floating population (Lin et al., 2014; Wong et al., 2015) , migrant workers (Liu and Cao, 2014) , and other aspects; these discussions can be viewed as an exploration of the semi-urban population. Among these aspects, migrant workers significantly affect semi-urbanization (Hao, 2012) . Citizenization of rural migrant workers affects the employment structure of the labor market (Wu and Xiao, 2014) . Furthermore, the instability of migrants is the root cause of the failure to control land construction and farmland protection policies . Migrant instability arises mainly because migrants cannot enjoy preferential policies as the hukou population does. Huang and Tao (2015) proposed policy suggestions from the perspective of housing for migrant workers who intend to settle down permanently. Permanent settlement is a basic foundation of the citizenization of migrant workers. Cao et al. (2015) found that self-employed migrants tend to settle down in cities permanently. However, existing studies rarely use the semi-urbanization rate to analyze the semi-urbanization phenomenon. He and Huang (2012) used the difference between urbanization rate and non-agricultural rate as an index to measure semi-urbanization at the provincial level. Li (2013) introduced a new means to analyze the spatial pattern of semi-urbanization and discussed the mechanism of formation. However, the calculation method requires further investigation. Semi-urbanization is also included in China's urbanization rate; thus, the actual urbanization level is overvalued. On the contrary, Zhu (2012) believed that China's urbanization is not overvalued. Rather, it is underestimated because of the presence of "pre-urban population" (Zhu, 2012) . We believe that the issue of semi-urbanization cannot be resolved because of the objective existence of the hukou system.
Semi-urbanization is formed under the special hukou system with Chinese characteristics. A high semi-urbanization rate implies that a large number of the immigrant population do not have access to education, healthcare, social welfare, public services, and so on. This inequality will exert implicit pressure on urban development in the future and even reduce the stability of the urban economy as well as the society. Given that China's semi-urbanization is different from that in other countries, a single urbanization index cannot accurately ascertain which stage a city is in. In current studies, the spatial variation of the semi-urbanization population is seldom given attention; awareness of the spatial correlation pattern is rare. Urbanization is a process. Semi-urbanization may also be a stage of urbanization in the Chinese society. Therefore, semi-urbanization is not an isolate phenomenon. It should be considered a part of the process of urbanization. Two questions must be addressed. What type of relation exists between semi-urbanization and urbanization? In the development of urbanization, what characteristics does semi-urbanization exhibit at each stage? This study analyzed the spatial and temporal evolution features of China's semi-urbanization population, compared semi-urbanization with urbanization, and discussed the patterns of urbanization at each stage by considering semi-urbanization.
Data and methodology

Related concepts
Urbanization rate in this article refers to the proportion of the urban population to the resident population according to the Standard of National Bureau.
where U is the urbanization rate, Pu stands for the urban population, and Pr pertains to the rural population. Urban population includes urban hukou population (Phu) and urban migrant population (Psu) (i.e., semi-urban population). However, the publicly available data from censuses do not clearly distinguish these two types of population. Similarly, the non-agricultural population includes not only the permanent population with a local non-agricultural hukou but also the permanent population with foreign non-agricultural hukou. The two concepts are also not clearly distinguished in public data. Foreign non-agricultural hukou holders do not belong to the local hukou population because their quantity is small and because of the slight differences in social public services between the two. The non-agricultural rate of the resident population will be taken as hukou urbanization rate (i.e., the rate of hukou conversions from rural to urban, HU) in this calculation. Thus, a slight difference exists between the true and calculated values of semi-urbanization rate (SU). The formula is SU= U -HU (2) Psu = Pu -HU *(Pu + Pr)
Methodology
Spatial correlation analysis was used to analyze the spatial dependence and heterogeneity of the semi-urbanization population. Global Moran'sⅠand Local Moran'sⅠwere selected from global and local scales to identify the regional spatial agglomeration and dispersion association.
where n means the number of administrative units on the prefecture level; X i and X j are the observed values of X on the space units of i and j, respectively; and W ij is a spatial weight matrix constructed by adjacent standard. The value is 1 if it is spatially adjacent and 0 if not. GMI denotes the general level of agglomeration and dispersion.
Data
This empirical study utilized prefecture-level administrative areas or above as unit samples. 3 China's spatial evolution of semi-urbanization
Differences in general characteristics
The increase in China's urbanization level is mainly due to the contribution of semi-urbanization. Zonal differences are clearly evident in semi-urbanization in terms of spatial patterns. With the development of the central region, semi-urbanization has been increasing rapidly. From a national perspective (Table 1 ), China's urbanization rate increased by 13.5% from 2000 to 2010, and the semi-urbanization rate increased by 9%. Semi-urbanization accounted for 67% of the increase in urbanization. From the highest value to the lowest, the pattern of semi-urbanization in 2000 was as follows: east > west > middle > northeast. After a decade of rapid growth, the central region of semi-urbanization developed rapidly, with the pattern changing to east > middle > west > northeast. The change is related to the Strategy and Policy of Prosperous Central China proposed by the government in 2004. Semi-urbanization contributed 77.5% and 70.4% to urbanization growth in eastern and central regions, respectively. These values are above the national average. The eastern region had a strong appeal to migrant populations, but it did not transform the migrant population into genuine citizens who should have hukou substantially. The incomplete urbanization in eastern region exhibited a long-term trend . The semi-urbanization rate was 8.7% in northeast China, which was significantly lower than that in other regions. The semi-urbanization rate was the highest in Guangdong Province in 2010, followed by that in Zhejiang Province. The semi-urbanization rates in Xinjiang and Tibet were the lowest, and the contribution of the changes in the semi-urbanization of these two provinces was extremely small. Shanghai contributed the most to urbanization growth, such that the increase in semi-urbanization far outweighed that of urbanization. 
Temporal and spatial evolution
The spatial and temporal differences in China's urbanization and semi-urbanization can be obtained by visualizing their changes (Figure 1) . From a statistical perspective, the spatial pattern of China's semi-urbanization and urbanization presented a high degree of consistency between 2000 and 2010. Semi-urbanization appeared to have strengthened the spatial pattern of urbanization except in the northeast. Many cities in the northeast exhibited relatively high urbanization and relatively low semi-urbanization. In 2000, semi-urbanization and urbanization had many random high values distributed in the eastern coastal areas. After a decade, continuous high values of semi-urbanization were observed in this region. Beijing-Tianjin-Tangshan, Pearl River Delta, and Yangtze River Delta regions had the highest semi-urbanization rate, followed by the southwest region of Inner Mongolia, whose industrial and mining establishments led to a boom of the local economy, which increased employment and attracted a large number of migrant workers. The urbanization rate therefore increased substantially. Several areas in Northeast Heilongjiang and west Xinjiang had the lowest urbanization rate. In central-western China, the high value of semi-urbanization and urbanization presented "fragmentation." From a dynamic perspective, semi-urbanization and urbanization in space increased synchronously and showed a dramatic increase in the border between the eastern and central regions. Urbanization and semi-urbanization rates increased from the coastal areas toward the inland. In many provincial borders (e.g., Inner Mongolia/Shaanxi, Hebei/Shandong, and Hunan/Jiangxi), the increase in urbanization and semi-urbanization was high-value aggregated, indicating that the power of the market was more significant than that of the administration.
The contribution of semi-urbanization to urbanization was also calculated (Figure 2 ). After 10 years of development, China's semi-urbanization contribution rate increased rapidly. In 2000, the semi-urbanization contribution rate of 35 cities reached 50% and even above. The number of cities increased to 93 in 2010. However, the semi-urbanization contribution rate of northeast China and northwest Xinjiang declined. As a result, the contribution rate increased nationwide but decreased in certain areas. In terms of spatial features, the contribution rate exhibited a decreasing trend from the southeast coast to the northeast and northwest ones. 
Spatial characteristics
Visualization can directly reveal the spatial features of semi-urbanization rather than the spatial correlation characteristics. This study used each city, district, league, and autonomous prefecture as the basic spatial unit and calculated Global Moran's I of 2000 and 2010 with the Geoda software. Moran's I in 2000 and 2010 were 0.242 and 0.372, respectively, which are significant at the level of 0.001. China's semi-urbanization exhibited positive spatial autocorrelation with low agglomeration, the level of which, however, increased with time. Local spatial autocorrelation was adopted to obtain LISA analysis results of the prefecture-level units (Figure 3) . In 2000, high-high agglomeration cities were mainly distributed in the Yangtze River Delta, Pearl River Delta, and several southeast coastal areas. Low-low agglomeration cities were mostly in the southwest and northeast. Low-high agglomeration cities were located in southeast China close to the high-high agglomeration cities. High-low agglomeration cities displayed a scattered distribution. From 2000 to 2010, high-high agglomeration extended to the north, with cities of the same type increasing from 62 to 101. Cities with positive correlations increased, and agglomeration was enhanced. Low-low agglomeration cities increased in the west and the northeast, and the number increased from 86 to 91 overall. The agglomeration of the urbanization level was low in northeastern provinces because of historical reasons (Song and Chen, 2005) , which include long-term over-exploitation that resulted in depletion of resources, high dependency of industries on the macro-control of the government rather than the market itself, and the difficult adjustment of the mechanism of the historical industrial area to the current situation. As a result, urban development declined (Gan et al., 2015) . Low-low agglomeration existed in the southwest and Qinghai-Tibet regions and was restrained by economic and environmental factors, such as lack of investment and single industrial structure (Liu and Yang, 2012) .
Comprehensive analysis of the urbanization and semi-urbanization spatial correlation patterns indicates that from 2000 to 2010, the semi-urbanization level exhibited agglomeration. By contrast, urbanization manifested dispersion, and its Moran's I decreased from 2.185 to 0.175. From a macro point of view, no synchronization existed between the two. Thus, further discussion of the spatial patterns is necessary. By analyzing the LISA diagram of urbanization, we observed the apparent spatial transference of high-high agglomeration areas, implying that Moran's I cannot be evaluated by size. During 2000 to 2010, the number of high-high agglomeration cities decreased in the northeast but increased along the southeast coast in terms of urbanization. In terms of semi-urbanization, the number of low-low agglomeration cities increased in the northeast, and the number of high-high agglomeration cities increased in the east coast. Low-low agglomeration cities decreased in the southwest with respect to both urbanization and semi-urbanization. Although semi-urbanization and urbanization displayed opposite characteristics of agglomeration and dispersion with Global Moran's I, the variation was consistent in each specific area. Urbanization exhibited dispersion because the agglomeration of semi-urbanization reversed the overall spatial agglomeration. Semi-urbanization reconstructed the spatial correlation pattern of urbanization. This finding also demonstrates that Global Moran's I can only indicate overall clustering. However, for specific cases, local spatial autocorrelation must be scrutinized and discussed further.
Reconceptualizing the evolving patterns of urbanization in China
Analyzing the spatial pattern of semi-urbanization from the perspective of evolution and relevance improves the understanding of urbanization. Urbanization rate alone fails to properly indicate at which stage of urbanization Chinese cities are in. Meanwhile, the changes in urbanization can be observed more closely based on semi-urbanization. The first step in identifying the relationship between urbanization and semi-urbanization is to explore their correlation.
Exploration of the correlation between urbanization and semi-urbanization
The correlation between semi-urbanization and urbanization in 2000 and 2010 was 0.586 and 0.440, respectively, at a confidence level of 0.01. Despite the decrease, the correlation generally remained strong. A significant positive correlation exists between semi-urbanization and urbanization in the scattering plot (Figure 4 ). The discrete point in 2000 was Shenzhen (Guangdong). The five discrete points in 2010 were Dongguan (Guangdong), Zhongshan (Guangdong), Foshan (Guangdong), Shenzhen and Xiamen (Fujian). If the discrete points are excluded, the diagram showing the relationship of urbanization and semi-urbanization will display an inverted U-shaped pattern. The correlation coefficient of the growth of semi-urbanization and urbanization is 0.726, which is significant at a confidence level of 0.01. This value indicates a strong correlation. In several cities, such as Lianyungang (Jiangsu) and Wuhu (Anhui), the increase in the semi-urbanization rate was relatively low, whereas the increase in the urbanization rate was relatively high. The increment, however, was small. Semi-urbanization significantly affected the evolvement of China's urbanization and concealed genuine urbanization at the same time. Therefore, the types and stages of urbanization should be further discussed by considering semi-urbanization. 
Classification of cities and staged model
First, urbanization was divided into different types. Cities whose urbanization rate was less than 30% were defined as having "low-level" urbanization. Urbanization rate of 30% to 70% was viewed as "middle level," and a rate of 70% or above was regarded as "high level." According to statistics, the semi-urbanization rate of 342 cities in 2000 and 2010 showed an approximately normal distribution concentrating around the mean value. These "high," "middle," and "low" levels of semi-urbanization are relative concepts. To comprehensively determine the degree of semi-urbanization, the semi-urbanization rates of cities in both 2000 and 2010 were obtained, mean ± SD was calculated, and the results were rounded off to whole numbers, by which the scale of semi-urbanization rate was divided. A semi-urbanization rate of a city that is less than 5% was defined as "low level," 5% to 25% was defined as "middle level," and 25% or above was considered "high level." By combining urbanization and semi-urbanization, we divided Chinese cities into nine different types ( Figure 5 , left). HL stands for high-low, that is, "high level of urbanization-low level of semi-urbanization," HM means high-middle, that is, "high level of urbanization-middle level of semi-urbanization," and so on. The arrows indicate a feasible direction of the city's development in the future. The development of urbanization is a natural process, and transformation is from low to high. Given that semi-urban populations exhibit strong mobility, high, middle, and low levels of urbanization are interchangeable. Semi-urbanization is an important dimension that affects urbanization coordination. With regard to cities on the same development stage, a low semi-urbanization rate implies that semi-urban populations enjoy equal rights as citizens and that the coordination is high. Thus, the ideal state for urban development, namely, highly coordinated urbanization, is to achieve a high degree of urbanization and a low degree of semi-urbanization. On this basis, by re-volving Figure 5 (left) by 45° clockwise, we can obtain the five stages of urban development, namely, high incoordination, incoordination, low coordination, coordination, and high coordination. For the different types of cities on the same stage of development, we utilized the urbanization rate as the main criterion for measurement and obtained a sequence of nine types of cities (Figure 5, right) . Theoretically, if semi-urbanization and citizenization rates exhibit a dynamic balanced growth, a city would develop from the bottom to the top ( Figure 5, right) , that is, from the direction of high incoordination to high coordination. To explore the actual situation of how different types of cities evolved at different stages, 342 cities in China were used as samples to conduct an empirical analysis.
Evolving patterns of urbanization in China
According to the statistical data of China's 342 cities in 2000 and 2010, an evolution matrix of the nine types of cities was established ( Table 2 ). The longitudinal and horizontal columns include all cities of different types in 2000 and 2010, respectively. Theoretically, 81 evolution types should exist; however, in reality, only 26 types have been reported. 
Type 2  -17  10  -68  ----95   Type 3  --12  -2  2  ---16   Type 4  -26  1  6  24  -2  --59   Type 5  -1  33  -80  5  5  7  -131   Type 6  -----6  -2  -8   Type 7  ----7  -11  1  -19   Type 8  -----2  -7  4  13   Type 9  --------1  1   Total  0  44  56  6  181  15  18  17  5  342 To obtain a clear evolution matrix path, we connected the data with Figure 5 (Figure 6 ). From a statistical perspective, the number of Type 5 is the highest, followed by Types 2, 3, and 7. The static state does not signify that urbanization and semi-urbanization rates have not changed. A small change range does not necessarily mean that city type change does not occur. Type 5 (i.e., MM urbanization) converts most closely with other types of cities. The numbers of Type 9 were 1 and 5 in 2000 and 2010, respectively, indicating that a few cities were in high coordination. From a dynamic perspective, the type transition exhibits a certain degree of complexity. In line with an earlier hypothesis, the tendency shows a one-way increase in the direction of urbanization and presents a bidirectional conversion in the direction of semi-urbanization. Particularly, the urbanization rate of the Shannan Prefecture (Tibet) declined, which is related to geographical conditions and well-developed agriculture and pasture. Cities in the path of "2→5" are the highest in number, which indicates that a low-urbanization city with middle semi-urbanization is most likely to shift to a high stage. Thirty-four cities are in the paths of "4→5" and "2→3." Although their stages have not changed, their urbanization and semi-urbanization rates have increased considerably. Fifty-nine cities are in the paths of "4→2" and "5→3." The coordination of these cities declined. In this decade, none of the cities have transformed directly from Type 7 to Type 9, suggesting that a middle-urbanized city can hardly ascent directly from middle urbanization to high urbanization if its semi-urbanization rate has not increased significantly. The small number of cities that transformed from Type 4 to Type 7 can also verify this conclusion. After simplifying the evolution path of the 342 cities, a parallelogram structure is left on the graph. By rotating Figure 6 to the left by 45° counter-clockwise and assuming that the original style of the city is L-L urbanization (Type 4), we found that the trend of changes in China's cities is "4→3" (Figure 6 , right) at the present stage, which indicates that urbanization and semi-urbanization levels have increased simultaneously. Although many cities transformed from Type 2 to Type 5, semi-urbanization and urbanization have a strong correlation. The semi-urbanization of the two city types has also improved considerably, although stage variation has not appeared. In fact, many cities have transformed to Type 5, and most Type 5 cities have transformed to Type 3. From 2000 to 2010, Suqian City from Jiangsu Province directly transformed from Type 4 to Type 3, which also verifies the trend of "4→3." From the stage perspective, the current transformation path of 342 cities is mainly from "low coordination" to "incoordination." When cities are at the stage of Type 3 or Type 6, to prevent the semi-urbanization rate from becoming extremely high and thus affecting the stability of the society, the government should deepen the reform of the hukou system by guiding and promoting the conversion of citizenization of peasant workers. Then, the cities will turn to a coordinating direction, namely, "3→9." The overall trend of the transformation of city type will be "4→3→9" and possibly "4→6→9." The direction of arrows simply represents a trend of directivity.
Discussion and conclusions
Discussion
Urbanization level is an important symbol of national economic development and industrialization. Urbanization is a natural process, and semi-urbanization is a stage of urbanization in China (Figure 7) . After the foundation of the People's Republic of China, China's urbanization experienced tortuous development types, including short-term development, fluctuations, and stagnation (Xu et al., 2009) . In the First Five-year Plan period, the northeast old industrial base was basically completed, and the rapid development of state-owned enterprises and heavy industries led to a rapid increase in local urbanization. From reform and opening up to the mid-1990s, the household contract responsibility system liberated the rural surplus labor, leading to the rapid development of township enterprises (Zhou and Cao, 1999) . Meanwhile, relaxation of the hukou system promoted the flow of rural surplus labor into cities (Wang, 2013) , but it was only a transfer type of "departing from farming without leaving the native land." Within the limits of the hukou system, the phenomenon of semi-urbanization appeared in several regions (Wu, 1994) . Since then, the coastal opening-up policy attracted a large number of foreign investment enterprises, and many economic development zones were generally built in cities and small towns. On the one hand, export-oriented manufacturing and labor-intensive enterprises created numerous jobs. On the other hand, the level of mechanization in rural areas was promoted. As a result, massive rural surplus labor was released again. Under the joint power of rural "push" and cities' "pull," China demonstrated a large-scale population migration. The level of urbanization improved rapidly in the east coastal areas. In the beginning of the 21st century, China became a member of the World Trade Organization, and the process of globalization continued to accelerate. To find cheap labor, a large number of western foreign-funded enterprises moved to China, thus engendering the third worldwide industrial transfer phenomenon (Gu et al., 2015) . The implementation of strategies, including Northeast Revitalization, Middle Rise, and the Western Development, increased capital investments in inland regions and agricultural productivity and thus promoted the further expansion of industrialization and the transfer of surplus labor, which accelerated China's urbanization. To pursue rapid urban development, China did not completely break down the barriers of the hukou system. The level of urbanization developed rapidly, and semi-urbanization also increased fast. As a result, the level of urbanization developed from low coordination to incoordination.
With the rapid development of urbanization, semi-urbanization will reach a critical point. At this point, the semi-urbanization population will be the highest. Moreover, the urban-rural income inequality will be the largest during the acceleration stage of China's urbanization (Wan, 2013) . Social instability will also be the strongest because semi-urbanization populations cannot enjoy equal treatment deserved by all citizens. Therefore, reducing development costs through the hukou system model is unsustainable. In addition, rural surplus labor is not unlimited. Research data from the Development Research Center of the State Council show that the scale of China's migrant labor force decreased constantly after 2010 (Han et al., 2009) . The national New-type Urbanization Plan (2014 to 2020) suggests human-oriented urbanization, which aims to achieve basic equality of compulsory education, employment, basic endowment, and so on for the semi-urbanization population. Its essence is to guide and promote the transfer of "non-agricultural peasant workers" to "citizenization of peasant workers." Thus, semi-urbanization will begin to decline if it reaches the critical point, and cities would develop from "incoordination" to "coordination." In summary, the semi-urbanization population will show a development trend of "inverted U-shaped" pattern. The overall process and sub-process will not be fully coordinated during urbanization (Cao et al., 2011) . Coordination will even decrease in the overall process of development (Liu et al., 2010) . The development of semi-urbanization as a subsystem of urbanization will also experience a process of "low incoordination → coordination → high coordination." Thus, semi-urbanization will be a phased phenomenon of China's rapid urbanization, and urbanization will be a torturous development process.
Conclusions
Based on the prefecture-level data of the fifth and sixth censuses, this study analyzed the spatial patterns and evolution path of China's urbanization, with emphasis on the discussion of urbanization from the perspective of semi-urbanization and reconceptualization of the stage characteristics from the relationship between semi-urbanization and urbanization. The main conclusions are as follows.
(1) China's semi-urbanization has obvious zonal differences. A spatial pattern of "east > middle > west > northeast" was formed in 2010. Except for the northeast, the spatial pattern of and changes in semi-urbanization and urbanization show a high degree of similarity and synchronization. The increase in China's urbanization is mainly due to the contribution of semi-urbanization, and the contribution degree decreases from east, south, southwest, to the inland. The change in urbanization and semi-urbanization has exhibited a trend of "inland." The level of urbanization in the northeast is generally high, but the rate of semi-urbanization is low.
(2) In 2000 to 2010, the spatial agglomeration of semi-urbanization improved. The scope of HH agglomeration expanded in the eastern coastal areas and extended to the north. LL agglomeration expanded to the northeast and southwest regions. The overall level of the agglomeration of urbanization decreased, but the range of HH agglomeration narrowed in the northeast and expanded to the eastern coastal areas. Essentially, semi-urbanization affected the spatial correlation pattern of urbanization.
(3) Semi-urbanization and urbanization have a strong correlation, and semi-urbanization is an important dimension to evaluate the coordination of urbanization. To address this issue, the types of Chinese cities were divided into nine types and further divided into five stages, including high incoordination, incoordination, low coordination, coordination, and high coordination. L-H type urbanization did not exist in 2000 and 2010. After analyzing the transformation path of the types of Chinese cities, we conclude that the main development path of Chinese cities was from "low coordination" to "incoordination" in 2000 to 2010.
(4) The development path of semi-urbanization has an inverted U-shaped pattern. Semi-urbanization can economize the development costs of a city. Nevertheless, the hukou system can also generate social inequality attached with the interests of education, healthcare, social security, public services, and so on. Therefore, the level of semi-urbanization should be limited to some extent. When rural surplus labor stops increasing and the economic development of the city reaches a high level, several strategies should be adopted to guide and promote migrant workers to become citizens. Cities would transform to the stage of "high urbanization-low semi-urbanization" and would ultimately achieve complete urbanization in the future.
